The gene MIC2 is located in the pseudoautosomal region at the ends of the short arms of the X and Y chromosomes. In females MIC2 escapes X inactivation. We have analyzed the methylation pattern of MIC2 on the active X, the inactive X chromosomes, and the Y chromosome. The 5' end of the gene contains a GC rich region which is unmethylated on the active X, the inactive X and on the Y. The body of the gene is characterized by variable methylation.
INTRODUCTION
In mammalian females one of the two X chromosomes is inactivated during embryogenesis (1) . Although the molecular basis for X inactivation is not understood, several lines of evidence suggest that DNA methylation plays a role in this process. Genes on the inactive X, retained in human rodent cell hybrids can be reactivated after treatment of the cells with 5-azacytidine, an inhibitor of DNA methylation (2) . Similarly, while DNA prepared from somatic cell hybrids retaining the human inactive X cannot transform HPRT cells to the HPRT phenotype, DNA prepared from the same cells after treatment with 5-azacytidine has transforming ability (3) . The analysis of the methylation pattern of three X-linked housekeeping genes, HPRT, PGK and G6PD (4-6) has revealed that there is a good correlation between hypermethylation of the genes and inactivation. In particular, a correlation has been observed at the 5' end of the genes where GC rich regions have been identified. These regions are highly methylated on the inactive X and demethylated on the active X. GC rich regions have been identified at the 5' end of many genes. They have been termed HTF islands since they are characterized by the presence of many sites for the restriction enzyme Hpa II (HTF = Hpa II tiny fragments), (7) . HTF islands appear to be involved in the regulation of gene expression.
Recently, Lock et al. (8) reported that during the embryonic development in mouse, methylation of the HTF islands of the HPRT gene occurs after the inactivation of the X chromosome, suggesting that methylation is important in the maintenance of X inactivation rather than in the initial events of the process.
Some genes on the X chromosome escape inactivation. In man, genes localized to the tip of the short arm of the X (Xp22.3 -Xpter) such as Xg (9), STS (10) and MIC2 (11) are expressed on both X chromosomes in females.
MIC2 encodes for a cell surface antigen defined by the monoclonal antibody 12E7 (12) ; the antigen is expressed on all the human tissues (13).
MIC2 is localized to the tip of the short arm of the X and Y chromosomes and recombination events between the sex chromosomes which include this locus have been described (14) . The gene is the only expressed pseudoautosomal sequence identified in man.
We have used molecular probes for the MIC2 locus to test whether genes which escape X-inactivation show differential methylation between the active and inactive X chromosomes. The results of our investigation indicate that the 5 1 end of MIC2 is highly demethylated on the active and inactive X and on the Y. Methylation in the body of the gene, however, is variable.
MATERIALS AND METHODS
Lymphoblastoid cell lines were grown in Dulbecco's modified Eagle's medium supplemented with 10% foetal bovine serum, penicillin and streptomycin.
DNA probes
The genomic and cDNA probes used for the MIC2 gene are described in the first section of the results.
Southern blot analysis
Genomic DNA from cell lines and peripheral blood was prepared according to standard procedures (15) . DNA samples were digested under the conditions recommended by the restriction enzyme suppliers (Boehringer Mannheira). DNA digests were fractionated on a 0.8% agarose gel and transferred to a nitrocellulose filter (15) or to a Gene Screen Plus membrane (New England 32
Nuclear). The filters were hybridized with probes labelled with P using the Multiprime DNA labelling system (Amersham). Hybridizations were carried out at 42° C for 16 hours in the presence of 40% formamide and 6% polyethylene glycole (for nitrocellulose filters) or 10% dextran sulfate (for Gene Screen Plus membranes). The filters were washed to a final stringency of O.lxSSC at 65° C.
RESULTS
The methylation pattern of the MIC2 gene was analyzed by using the restriction enzyme Mspl and its methylation sensitive isoschizomer Hpall.
These enzymes recognize the sequence CCGG: Mspl restricts DNA regardless of the methylation status of the internal C, while Hpall acts only when this base is unmethylated.
In Figure 1 suggests it derives from a HTF island. There are also sites for rare cutter methylation sensitive enzymes such as Narl, Nael, SacII and BssHII (16) . The plasmids p2B and pl9B (14) contain EcoRI genomic inserts of 1.2 and 0.9 kb respectively, corresponding to the first intron of the gene. PSG1 is a plasmid containing a 1 kb cDNA insert corresponding to MIC2 (17) .
Methylation pattern of the first intron of the gene
The restriction sites Ml, M2, M3 and M4 in the MIC2 gene ( 
